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TREATMENT AND DIAGNOSIS OF INFERTILITY USING TGF/? OR ACTIVIN 




FIELD OF THE INVENTION 

This invention relates to a diagnostic method for an infertility condition giving rise to 
5 reduced ability to have offspring and to a method of treating such a condition. 

BACKGROUND OF THE INVENTION 

An inability or reduced ability to have children can cause great personal distress and has 
a high attendant social cost, particularly in terms of the cost of medical intervention. A 

10 large proportion of couples fall into this category. In the USA. for example, it is said 
that some 10-15% of couples of reproductive age are unable to have children, whereas 
in the United Kingdom this is 147o. In 1995 it was calculated that 5.1 million women 
had impaired fertility in the USA alone, with this figure projected to increase to 5.9 
million by the year 2020 (56).In the US. the cost of a pregnancy conceived by IVF 

15 varies between US$66,000 for the first cycle to USS1 14.000 by the sixth cycle (60). 

In the context of this patent an infertility condition is to be understood to relate not only 
the capacity to conceive but also to miscarriage, spontaneous abortion or other 
pregnancy related conditions, such as pre-eclampsia. and includes sub fertility. 

20 

Recent studies have revealed that a major proportion of infertile couples are childless 
because of a higher than normal rate of early embryonic loss (70% miscarriage v 21% 
miscarriage in ferule controls; 57). rather than an inability to conceive. These findings 
have initiated a search for reasons for the increased rate of early embryonic loss in 
25 infertile couples, as well as potential therapies to avert such losses. 

In the last 20 years or so some hope has been held out to infertile couples with the 
development of in vitro fertilisation (IVF) techniques. These IVF techniques generally 
take the form of stimulating the female to ovulate, contacting collected ova with sperm 
30 in vitro and introducing fertilised ova into the uterus. Multiple variations of this general 
process also exist. Despite considerable research and technical advances in the IVF 
field the rate of successful pregnancy following IVF treatment is still quite low and is in 
the order of 15 to 25% per cycle. 

35 Undertaking an IVF program often causes great anguish, especially when there is no 
resultant successful pregnancy. It is presently believed that the poor success rate in 
IVF treatment is due to an extraordinarily high rate of early embryonic loss (58, 59), 
possibly related to the patient's impaired reproductive state or the IVF process itself. 
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The low efficacy of 1VF, together with its high cost and the assoctated psychology 

r^S- — t failures makes it desirable that alternative approaches to 
uauma from «^«* " ^ meIhods of incrcas i„g pregnancy rates 

hi" not always effective since uterute receptivity is be.ieved to be at fault a. fea, as 
commonly as /mbryonic viability. Fur—, the ensuing high t^ o muluple 
pregnancy are associated with an increased maternal nsk of prc-eclamps, 
haemonhage and operative delivery, and fetal risks inc.udmg pte-tcrm del.very w,th 
attendant possibility of physical and mental handtcap. 

Similariy early pregnancy loss is a major constraint in breeding programs for livestock 
a d Z or threaded species. Embryonic mortality during the pre- and per- 
mplCa on period is viewed as the major reason for poor pregnancy ou^ome when 
listed reproductive technologies such as atifcial insemtnauon are usei Even 
Toning natural mating, variability in litter si. and in the viability of offspnng arc 
additional limitations with serious economic tmphcaltons. 

maternal and paternal antigens. 
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Medawar originally hypothesised that maternal immune accommodation of the semt- 
r g enl concept! may be facilitaKd by ^^ ^^ 
trJp.an.auon anugens (major histocompatibility l MHC '; nU ^" S ^ lhe 

during murine prcgnancy, T-lymphocy.es reactive ^^^™ZTr* 
•anergic', or unable to recognise antigen due to tntemahsatton of T-cell recep.ots. 
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datasupportthenypotnesis^ 

those antigens. 

the tolerance was unclear. 

and ,„r inhibiiion of synO,es,s of -~ ^ . ^ ^ immunc 

complement-fixing isotype* (for example Ore VJ „„„ of synthesis „f 

„ 0 „.desln.ct.ve, concepts anugcn.e com panmenl of the immune 

Hxing isotypcs ana subcases (foe J£^, T ccil anergy and other 

Thl compartment- 

5 onset of blastocyst implamauon on day 4 of pn-gna y ^ ^ ^ 

OT bryo , a ,,or antigenic ^ m :~^ZP^ — Semen 
is enveloped by a proiccuvc coa, (zona poll.. c, , j 

however is richly endowed wUh paternal an„ 8 en P^n, on ^ 

J0 many paKrnal antigens (5, >=now„ , e ^^"^J „ a ^port and 
seminal plasma has been convettuonall, P duclive «, The 

survival medium for spermatozoa traverstng d , nUh er.o 

^studies described by the inventors . ^ m Tce.ls to i duce a cascade of 
appreciated ro,e for Otis ™£^^2£L>" — " 

immune rejection during implantation. 
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Ejaculadon during coitus provokes a leukocyte infiltrate at the site of semen depostuon 
termed the leukocytic cel. reaction' in a variety of mammalian species, .ncludinj ; man 
(, , in mice, the cascade of cellular and molecular changes initiated by the tntroducuon 
of semen into the uterus, in many respects, resembles a classic inflammatory response 
Within hours after mating, a striking influx and activation of macrophages neutrophil . 
and eosinophils occurs in the endometrial stroma (2-4). in association with upregulated 
expression of major histocompatibility complex (MHO class .. and CD86 anugens by 
endometrial dendritic cells, followed by enlargement of draining lymph nodes (5.6). 
This inflammatory response is uansicn. and fully dissipates by the time of embryo 
implantation on day 4 of pregnancy (2-4). when leukocytes pcrsisung m the 
endometrium are predominantly macrophages with an immunosuppress.ve phenotype 

(7). 

The temporal changes in trafficking and pheno.yptc behaviour of endomelria! 
leukocytes during the period between mating and implantation arc Itkely to be 
orchestrated principally by cytokines emanating from steroid hoimone 
epithelial ceUs lining Ute endomeuial surface and comprising the endometnal glands (8). 
Of particular imporunce are granulccyte-macrophage colony-sumu lat.ng fac or iOM- 
CSF) and i„.er.euki„-(lL)-6. the synthesis of which am upregulated a, leas, 20-fo.d and 
200-old respectively in esuogen primed epithelial ecus followtng induction by specific 
linaccouTfactors in seminal plasma (8.9, known to be derived — 
vesicle gland (10). Previous studies have implicated the surge ,n epithelial GM-CSF 
re,ease as a key mediator in the post-maung inflatory response 
iccombinan. GM-CSF into the estrous uterus is sufficient to produce cellular changes 
Tsembling dtoscscen following natural madng (1 1). The inventors have found, us.ng 
GM-CSF deficient mice, mat the chcmotactic activity of GM-CSF ,s likely to be 
compensated or augmented by an array ofchemofcines. the expression of which are 
transient* upregulated after mating (12). and cytokines synthesis^ l b, - aeuvated , 
endomeuial macrophages including IL- 1 and tumour necrosis facto, -a (TNF a>(4>. 

' The present inventors have investigated the natune of the spinal 

stimulate GM-CSF release from the ulerine epithelium. Previous experiment have 
Twi thaTme increase in uterine GM-CSF content is neither the resu,. of muoducuon 
of GM-CSF contained within the ejaculate, nor a consequence of a neuroendocrine 

5 response to cervical stimulation, and is independent both of the presence of sperm ,n 
the ejaculate and MHC disparity between the male and female (8). A mechanism 
involving induction of GM-CSF mRNA synthesis in epithelial cells by protemaceous 
factors derived from the seminal vesicle was suggested by experiments showing mat 
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from uterine cpiUielial cells in vitro (10). 

• onhlUhed work Uiat this inflammatory 
U has. however. not been clear from previously P****£ us , or 

.sponse is rented a, .he induction of France b y 0, «£r « ^ he P 
ahemauvely whether .he ir.nan.ma.or, response has a ro^v nha S ^ 
sysl em .o eomb, .he influx of foreign ^^"J^^,^*. »f 
no. clear. Nor is .here any indicauon as to wha. me ungger 
,„,erance is or indeed lha. tolerance is medial by semen. 

hyp o,bc,sed.oassis,^p,n ; .io : byp— 

endomciria, surface. The half ^^^^ „ rTGF p ,„ ,he above 
fibroneclin is very shor, lerm. Thcelore ^. Umc 

method can only be con.mpia.ed .o assis. '^Z^X^^ 
, a. which the pre-impiamation embryo amves .n h > does „ 

invenuon does no. require such .emporal precs.on m TGFp 

perpor. *» U» <* ™> " """^ *™* 

SUMMARY OF THE INVENTION , nc re uula.ory molecule wi.hin 

s The invent have identified TGF-B as a P"^'™~^ ^ ftanll „ 

K mina, plasma. TGFB produced in UK laien. form « ^ svnlhcs , s 

rr.: s:==r-rr^- — 

,h*t TflFB when administered to the female 
J0 Additionally me inven.ors have shown ce lowards male 

35 production of complementing . olyp MHC class I antigens as 

cen.media.ed immune <^™^Z^^ «• — migh. be 
contained in the i-lj^ clr U or withou. male antigen, 
achieved by exposure of the female 10 vjr-j 
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rclal ed .0 U,e incapacity to produce uteance » pre . implanmi „„ 

absence or tow .eve,s of paternal antigens in ~ case dirca 

may be Cue to the injury of tlie female » ™ g 
application of molecules induced by TGFB, such as urvt 

■n, TGF Bl content of murine seminal vesicle secretions, like that of human seminal 

p,ate,ct disullatc (23). in mammalian ^ ™ « ohioit -SO * 

closely related polypepudes. TGF-B, -fc and B 3 < J dominant TGF|i 

sequence homology and share many biological acUonsJG ft 

.sorype responsible for incasing murine utertne GM-CSF ou p ^ 

specific neutralising antibody .s now found ,0 have £ ^,0 b oc. TGFB 

superfamtly. such as TGFB and acuv, ^ o , 

eliciting an increase ,n ulenne GM-CSF output m kDa 

„ ie TGF-B family, complexcd with other earner p - ^ - 

binding protein bctaglycan (25) may account for the htghe »*c . 8 

pres em in murinesemina, vesicie Ruidand human seminal plasma (2,). 

an d focus its acuvity at the target ~ * » « *J ^ "y^e present 

success is support by experiments u. *™ * and/or , acenlal grow ,h 

„ nnding tha, poor „ ^ lo- <^°> «» 

after embryo transfer or dunng first pregnancy . tow ise. studies in 

humans now clearly identify lacK 01 e*yu 
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experience, use of bamcr methods of contraception, or in IVF pregnancies wUh 
Lleascd risk of tap.an.aaon fai.ure. spontaneous abortion and preeclampsia (43-45). 

•„ a broad form .He inve„\n cou.d be said .o reside in a ^ „ 

ll M hypotensive irnnrun^cdon .o one or more antigen of a prospecuve 
father .o thereby alleviate symptoms^}!.* infertility condiuon. 

infertility condiuon in a human or mammal by cxposu o, p p 

re acuon u, said one or « antigen to .hereby a„cvia.e symp.oms of dK inlemlity 

15 condition. 

Preferably a mueosa, surface of .he prospecive — * exposed to .he anuger, and 
20 anugen tolerance, Tbere are .wo Da ^ ^ u ... 

pre eeiampsia effects .o MHC andgens of .he male parser 48V ™ 

brand name PROST1N (Upiohn 

TGFB and die surface anugen in a form liu. gives expos 

large intestines, such as perhaps contained in a gclaun capsule. 

two are combined in a gel, or spiay. «u ^ and 

source of TGFP at .he mucosal surface of .merest, which might be the gen ud 
.he anugen cou.d subsequently be deposit onto the mucosal surface. .. is 
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clear whether the TGFp needs to be present at the same time as the antigen is present, 
although it is believed to be preferable, however, it is proposed that it may be possible 
to have a delay between the delivery of the TGFfj and the surface antigen. Thus an 
alternative would be to deposit the anugcn first perhaps as an ejaculate and then deliver 
5 the TGF(3 as a pessary after intercourse. 

The nature of the relevant surface antigens is not entirely clear, but will presumably be 
those that arc particularly antigenic and prominent either on the sperm, or on the 
conceptus. The most likely candidates are MHC antigens, and more preferably MHC 

10 class I. The most efficient manner of presenting these antigens is in the form that they 
are naturally present - on any appropriate cell of the intended male parent that expresses 
them and those cells would include sperm cells and may include leukocytes. The 
antigens may also be presented in biological fluids such as seminal plasma which is 
known to carry certain male antigens (49). Tins use of cells other than sperm cells will 

15 be pertinent where the sperm count of the prospective father is somewhat low. The use 
of cells other than sperm cells may be preferred where a non-genital route is used. 
Alternatively the antigens may be presented in purified or semi-purified form, which 
may or may not be presented on inert or adjuvant carriers, thus for example it may be 
presented in the carriers known as ISCOMS. This latter approach however is likely to 

20 be more technically complex and expensive. It is additionally possible that the antigens 
may be encoded within sperm cells in the form of mRN A (or other nucleic acid) and 
this RNA message is then expressed by maternal genital tract cells. It may be that 
TGFP therefore plays a role in promoting the events leading to presentation of paternal 
antigen to maternal lymphocytes through activating genital tract anugcn presenting cells 

25 to take up and translate sperm mRNA. 

The level of TGF p may be varied, and will vary depending upon which species is 
being treated. For humans the level of TGFP will preferably be greater than 50 ng/ml 
with a total dose or 150ng/ml and more preferably at a concentration of between 100 
30 and 400ng/ml with a total dose of between 100 to 2000ng. The level of TGFP in 

normal male semen is in the order of 200ng/ml. This level can be judged empirically 
when assessing other animals, and thus for horses or cattle the preferred level is 
expected to be in the order of lOOng/ml. These levels may vary if the TGFP is supplied 
in a slow release depot, perhaps as a patch or as a gel or latent TGFp complex. 



35 



The level of exposure to surface antigens may vary, in a preferred form the exposure 
will be to the prospective mother's genital tract in the form of the prospective father's 
ejaculate, and the level of exposure will be determined by the cell count and antigenic 
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density on ihe surface of such cells. Where ceUs are administered other than m the 
above manner, a similar number of ce.ls might be used, however, the most etfecve 
manner may be determined empirically. 1. is though that an exposure of leukocyte ,n 
the order of 10' - 10* cells might be the appropriate level of exposure to a mucosal 

5 surface. 

H» specificity of TGF P to be coadministered with the male antigens is at present no. 
entirely clear, and because TGF Pl is though, to be responsible whereas TGFfc 3 are 
,ess imponan, i, is more likely that TGF Pl is to be used. 1. will however also be 

,0 u„ders.o„d that various modifica.ion migh. be made to TGF P , or mdecd TOFfe. or 
TGF|J 3 which could be effective in eliciung an effective transient tolerant 
reaction either separably or in combination wi.h another agen.. Such modified TGF P s 
migh. include substitution, delcuon or addition mutants, and might include pepude 
fragments, which may or may no. be incorpora.ed into another pro.cn to make a 

, 5 oTombinant protein. Alternatively other members of the TGF P supcrfam.ly may also 
"used or used as a staning point to developing an analog of the TGF P acuv.ty. one 
such member is known as activin. 

Where unmodified TGF P is used it will preferably be administered as TGF P , Tire 
20 TGF P i may be administered in its active form, however, where the prospecuve mother 
is capable of activating TGF P , it may aJso be administered in its precursor form. An 
alternative "delivery" option would be natural TGF P such as in the form 
Thus instead of purified TGFJJ a preparation of platelets or other source nch ,n natural 
TGF P . such as milk or colostrum, may be used. 

M The exposure is preferably a multiple exposure. The muluplc exposure is preferably 
performed over a period of a. leas, three months, with the mucosal surface bang 
exposed .o TGF P during each exposure .0 me prospecuve father s anttgens. Tim 
pexiod of time could however be somewha. reduced, and it may be possible to achteve 

30 mprcvetnem wi.h one exposure bu. as a minimum it is anticipated ,hat exposure would 
be a. least one week beta, conception b attempted. 1. may also be preferred th I non- 
barrier contraceptive measu.es be taken prior to the planned concepuon. where d» 
antigens are associa K d wid, sperm cells and Utese are administered to me genttal uact. 
soma.mereissomecerurin.yofaperio<lofexrK>sure.ou,eprospcct.vera.hers 

35 antigens before conception. This is panicularfy the case where me ferid.ty condruon ,s 
of me type where conception takes place but either miscarriage, spontaneous aboruon 
or pre-eclampsia occurs after conception. 
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It is also envisaged that die administration of TGFp in the presence or absence of the at 
least one surface antigen may need to continue past the prospective date of conception 
perhaps for the first 12 weeks of pregnancy. 

I„ an alternative form the invention could be said to reside in a method of diagnosing an 
infertility condition in males by testing the level of TGFP in seminal fluid. 

Greater than 70% of the TGF-pi in seminal vesicles exists in the latent form. The 
infertility condition might therefore not be due to a lack of TGFP in the semen of the 
male partner but it may be that the female cannot process the inactive form of the 
TGFP The invention could therefore also be said to include the method of exposing 
inacuve form of TGFP to the genital tract of a female and testing for her capacity to 
convert the inactive form of TGFP to active TGF P . If this is found to be the case, the 
method of treating the fertility condition will include administration of acuvc TGFP, or 
alternatively a compound capable of activating TGFP can be administered, such as 
plasmin, so as to increase the level of active TGFp. 

in a preferred form the method of treating infertility will fust include the step or 
diagnosing or testing whether the male has adequate levels of TGFp or the female has 
the capacity to activate TGFp, or alternatively whether anti-sperm anubod.es exist. 

The use of the present invention may be used in conjunction with IVF treatment, 
whereby the transient tolerant immune response is elicited before transfer of the 
conceptus or gametes is attempted. It is expected however that where the tnlertu.ty 
condition is caused as a result of reduced TGFP level in semen, or capacity to activate 
TGFP. it is likely that the trauma of IVF treatment may not be needed and that a 
'natural' conception may be possible in its place. 

It will be understood that this invention is not necessarily limited to humans, but may 
30 also extend to treatment of other mammals including livestock species. 

Some specific disorders or procedures that may benefit from the present invention are 
now discussed to some degree. 

35 Recurrent miscarriage. It is known that approximately 2 -5 % of couples are 
involuntarily childless due to recurrent miscarriage. The aetiology of recurrent 
miscarriage is complex, but in the vast majority of cases no chromosomal, hormonal 
nor anatomical defect can be found and an immunological lesion is .mphcated. A 
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vane., of therapies which attempt to modify the mother's immune response to the 
em Igeneic coneeptus have been Tialed with variable suceess. The preth— 
Zpella Proaeh over the past 20 years has been to injee. women ^ ^ 

had limited success with a meta-analysis of 15 in als ^ ncludin 8 
immunisation can increase pregnancy rates by 8 - 10 % (51). 

Coulam & Stem (52) have administered seminal plasma from a pooled donor source to 
Couliini ol ou-iii produce a non- 

the genital tract of women with recurrent miscarriage and were abl to pro 

-The data suppo.tng the present ^ ^ J^^^^ 
that TGFB may be a beneficial treatment for recurrent miscarriage oec 

imra u„c mediating capacity. It is expend that response to 

combination with TGPP wil, help produce a tolerant or nurtunng m p 
a future conceptus which would share some of the same MHC class 

described herein, have suggested that exposure of the female g mud 

pregnancy outcome. It is proposed that there w, Dc of near ^ 

3 women exogenous TGFp in combination wuh P ^ ' J ^ ^ conlent is low 
lim e of embryo transfer, especially if the partner s seminal plasma U p 

or sperm numbers are low. 

Anti-sperm antibody therapy. A significant proportion of infertility is due 10 ^ 
5 teserl of anti-sperm antibodies in either the male or female partner (53). Sem nal 
' 5 has been shown to suppress the formation of ^^J^ 

female serum and genital tract secretions of the mouse. One of the acuve age 
Ilia. p7asma response for suppressing maternal production of poKnually 
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nltment fixiiiR isotypes or subclasses of immunoglobulin specific for 
damaging, complement-fixing isotyp ( . nvenUon 

sperm antigens has been ««-^-^-^ y formalion . telauonship 

anti-sperm anUbod.es a.e not sufficiently . reproduction 

>« »U alo E a* and-sperm anuoody — and enaHe na,ra! 

10 pregnancy to ensue. 

rc,v, h JUn OUGR, a, HeHeved ,o ee a— 

15 :;:r 0 7a : a, ^ ^ - — or 

20 rcpeaKd exposure a, intercourse, wh.ch hebun P hce g or M 

m a,emal decidua. Some women have a propensuy .0 de elop p p 
suffer <tal e row lh resuicuon every ume Urey ^^J^^ , alcn , 
inadequa* TGF(J comen. of iheir partner 3 or an ,n»b,l..y P 

TGFP inio a biologically aclivc form. 

» P^pa^cns in — ^^^L 
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some weeks and could be made in conjunct™ w,th measurement 
1»„ ,o inhibit Che action of TGFP. such as tnterferon-l,. 

t^Wpr« 

dlrrninant of the productivity of iivestoc* — J ghl of 

such a, die pi, when: Utters are >a, 8 e. .s vanab.i » . ^ ^ 

offspring As detailed above. these parameKn are be. ev ^ 
0,e ex»n. to which Ore mother's .mrnune responses tolense J ^ 
shared by the concepts. Pre 8 n.nc y outcome „ oto, "»*«*eon*m^ 

rzry= 6 .^ 

spcc.es. TGFfi could be given prior to, or at the ,n.u.uon of a naturally sire 
pregnancy, or at the time of artificial insemination. 

BRIEF DESCRIPTION OF THE DRAWINGS 
3 c . ' Wmcrvl S-400 size exclusion chromatography of {A) GM-CSF 

vesicle fluid. In A. uterine epithelial cells from estrous 
incubated for 16 h with untreated (o. = active TGF-f5) or acid 
activated (• = active + latent TGF-p) fraction, of scm.nal ves.clc 
Huid After a further 24 h culture, the GM-CSF content of 

ji ■ -rt hv PD 5/12 bioassay. Values arc means 
supernatant* w« determined by FD 5/12 Dioas y 

of triplicate cultures and the horizontal dashed line is GM-CSF 
paction by epithelial cells cultured with DMEM-FCS alone. In B. 
the content of immunoactive TGF-fil (•) in fractions of seminal 
vesicle fluid was determined by EOSA. TGF-fJ 

detected by Mv-l-Lu cell bioassay. Fractions depiced by th h*ched 
« contaLd > 300 pg / ml. and other fractions cental < 50 P g 
/ml. Data is representative of similar results obtained from three 
-j 5 replicate experiments. 

Fieure 2 The effect of neutralising antibodies specific for TGF-J51 2.3 and 

TGF-Pi on GM-CSF stimulating activity in murine seminai vesicle 
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Figure 4. 

20 



30 



35 



14 

Quid. Ulerine epithelial cells from estrous mice were incubated for 16 
h with 2% crude seminal vesicle fluid or DMEM-FCS alone. » the 
presence or absence of mouse anti-bovine TOF-Pl A3 (M M / -1) 
or chicken anti-bovine TGF- P 1 (lOug/ml). After a further 24 h 
culture, the GM-CSF content of supernatants was determmed by FD 
5/12 bioassay. Values are mean ± SD of triplicate cultures. Data is 
representative of similar results obtained from three rephcate 
experiments. 

The effect of TGF-Pl on GM-CSF production by ulerine epithelial 
cells in vitro. Uterine epithelial cells from estrous mice were 
incubated for 16 h with 0.08 - 80 ng / ml recombinant human TGF- 
Bi After a further 24 h culture, the GM-CSF content of supernatants 
was determined by FD 5/12 bioassay. The mean ± SD of triplicate 
wells is shown. Data is representative of similar results obtained 
from four replicate experiments. 

The effect TTGF-P2, activin and inhibin on GM-CSF production by 
uterine epithelial ceils in vitro. Uterine epithelial cells from estrous 
mi ce were incubated for 16 h with 0.05 - 50 ng / ml recombinant 
' human TGF-Pl . porcine TGFfo. or human recombinant ac.mn and 
inhibin. After a further 24 h cuhure. the GM-CSF content of 
supernatant* was determined by FD 5/12 bioassay. The mean ± SD 
of triplicate wcUs is shown. Data is representative o, stmtlar result, 
obtained from two replicate experiments. 

Figure 5 The effect of seminal composition on the TGF-Pl content of uterine 
luminal fluid after mating. TGF-Pl immunoacuvity was determmed 
by EL1SA in untreated (o = active TGF-P) or acid acUvated <« = 
active ♦ la.entTGF-P) uterine luminal fluids collected from estrous 
mice or from mice 1 h after mating with intact, vasectomy (vas) or 
"minal vesicle deficient (SV-) males. Symbols represent data from 
individual mice and median values for treatment groups are scored. 
Data were compared by KntSKal-Wallis one way ANOVA and Mann 
Whitney Rank Sum test. Data sets labelled on the x-axis wtth 
different lower case letters denote statistical significance between 
treatment groups (p < 0.01). 
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RE „re6 Th C effec t of i n l ra-u l cn„eTOF-P 1 o„ l heOM-CSFco„ l e nl ofu l en„ e 
8 .uminainuid.Fluidswereco.lec.ed ,6 h after natural maung wth 

intact males, or after administraGon of 0.4 - 40 ng recombinant 
human TGF-Pl in 50 Hi PBS / 1% BSA. or vehicle only, to the 
serine .umina. cavity of estrous mice. Symbols represent data from 
individual mice and median values for treatment groups arc scored. 
Da* were compared by Kruska.-Wa.Us one way ANOVA and Mann 
Whitney Rank Sum test. Data sets labelled on the *-ax,s w,th 
different lower ca.se letters denote statistica. significance between 
treatment groups (p < 0.01). 

r.gurc 7 The effect of rTGFPi and semen on GM-CSF output from human 
' reproducuve tract cpitheiia, cell, The GM-CSF content of culture 

supernatants collected from (A) cervical kcraunocytes and (B) 
endometrial cell cultures was determined by commercial ELIS A. 2 
hours after the addiuon of di.ute whole semen (10% vol/vol) or ,0 
ng/ml rTGFp,. 

.'effect of intra-utennc primin 8 with spcon andJOTP on induction 
fn.Uype immunity. BalWc Fi female mi^ere .mmumsed by 
iHX infusion with CB A sperr^ne presence of absence of 
,0ng rTGFP,. Additional greur^rine-ligated m,ce were mated 
naturally with CB A males, opwere given subcutaneous 

;:::lisauons -•*>««■ ^ 

later mice were assessed for DTH to sperm antigens, or serum 
oTten, of ami X .gG2b immunoglobulin. Data was compared by 
kZ 1-wJZL way ANOVA. followed by Mann Whnncy rank 
I^tS different superscripts indicating signiftcan. differences 

<£0.05). 

Figure. 9. Effect of prior immunisation with spem and TGFP on fetal and 

placenta, weigh, during subsequent pregnancy .n m,ce. Balb/eF, 
Lale mice were immunised by intra-uterine mfuston w.th CB A 
£™ -e presence <* rTGFp,). and were mated natural!,, w, h 
CBA males 2 weeks later. Females were sacrificed on day 17 of 
pregnancy and fetal (A) and placental weights (B) were determmed. 
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Company between 8 roups were mad. accordmg to the -» « of 
vie fetal-placenta, units per uterine Hon,, by Kruska. VW* «~ 
way ANOV A followed by Mann Whitney rank sum .est (p < 0.05). 

5 DETAILED DESCRIPTION OF THE INVENTION 
MATERIALS AND METHODS 

Cell Lines. Media, Cpokincs and An.ibodie, qy&cq) 
0 R PM,-I640 and .ow g.ucose Du.beceos m M HEPES pH 7.2. 5 HO* 

were supplemented with .0% fetal ca.f serum «U .20 mM H P^ ^ 
M p-mercaptoethanol. 2 mM L- 8 .u,am,n= ^^Zl^™™ -Us were 
FCS). FD5/12 cells (14). 3T3 fibroblast^ and IR-SBtf* ™ 
cultured in RPM.-FCS and mink lung celis > m 70% 

a ;n nMFM-FCS Human ectocervic.il ecus wcro uu 
15 cells were cultured in DMEM FLb. Neu irido«na -SP (Boehringer 

DMEM.20%HamsF-12(Gibco).9%FCS.l%Weu NS W) (ECM-FCS), 

Mannheim), and 0.4 ng / ml hydrocorusone (Upjoh* ^ 
^ hum an recombinant murine GM- 

Re combinant human l*^^^ and ^ Hall lnsul u* for Cancer 
20 CSF was provided by N. Nicola. 1 he w ^ R 

„ and recombinant == <> Ibodies fmAb) used for 

Prince Henry's Insutute for m , , (CD! lb. TIB 128). 

immu „ohis.ochemiSU-y were anu-CD45 (Tm aml RB6-6C5 

a „,i.MHC Cass . I >*™*£™^ which neutralizes all tnnec mammalian 
25 (16). Mouse antt-bovme TGF-P,.2.3 mAb t ^vte TGF- 

TOF-P isoforms) was from Gcnryme (CambndEC MA) R 
pi mAb (neutrally TGF-P1.<2% cross tcacttvuy w.thTGF-P; and 



& D Systems. 



30 



35 



Mice and S„r g ica, Procedure, Adult (8-12 week, femaU "^^^^ 
C57BUF1. BalWc or Ba,b,k s^ins. and aduU m« - *£BA ^ 

House and maintained m a minimal secuniy svnC hronised into 
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M* studs used to, collection or™ — were of proven feruli.y 

and were rested for one week prior to use. 

. « r „ tinlc females were exteriorised through a 

,,,„ the uterine lumen (proximal » the pom. of - and manual 

visualisation of the cervix with the aid of an aunscope (Hetne^ O ™ y). ^ 
Nation of .he cervix with a Hue wire. Each aW ()f . moulh 

sperm I TGFPi. which was delivered lo the utennc cav.ty wuh 



pipette. 



mi ce were prepared by removal of sem ^ ^ of ^ 

U,c abdomen fo,,ow,„ e ligation and allowed ,o recover for at 

,0 eland. The body wall and skin were sutured and .hem.ee we, 
leas, iwo weeks prior to mating. 

AU surgical procedures were performed ^'^^Z^^L 15 
.ribromoethyl alcohol in tertiary arnyl alcohol CStgmu, ddutcd 2.5 
25 g body weight injected i.p.]. 

c*c,» T„ c , ™*. d^:r:r uom 

Unact glands and solubiliscd *™^™%Z**> **« applied to 
DMEM using 5 ml Sephadcx G-25 desalting co.u ^ d b 

homogenisa.ion of mute glands » W °^ PB „ aftcr mati „ g or insUllauon 

of debris a. 5000 g. Uterine lurmnal flutd w* RPM I-FCS. Debris 

of rhTOF-p, into .he u,erus by flush.ng each h m w th 500^1 o 

.„h n. ?nnn e and the supernatant stored at -80 °C prior 10 cyw 
was sedimented at 2000 g and the p of ^ ^ hom were 

35 In experiments where uterine TGF-fJl was measu ^ 

... „ tji-1 / ni% BSA and desalted into rt>^> / u.i /o ^ p 
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was flush*, with DMEM ,o enable confirmation that adequate insemination "aa 
occurred (> 1 x 10 6 sperm per ml). 

was applied .o a Sephacryl S-40O column ( 

6 M guan.dine HC. / 0.05 M vi[y . Be[orc add i„on to 



(18). 
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15 



20 



pre vious.y described (19) and plated in 1 ml cuUut, wd. Nund at 
„ 500 u. of DMEM-FCS. After 4 h incubaoon ^ 37 * ^^^MEM-FCS. cytokines 
Terence, a f„nher 500 ,1 of desaHcd scm.„ai ^^"J",,,,, wcrc 
,„ DMEM-FCS. or DMEM-FCS aione. were ad ed XuUu e e^ 

treatments were performed in duplicate or tripl.cate. 

Mauieel (Collaborative Biomedrcal Produce Bedforf . M ) ^ ^ 

Wd with utcnncepithelial cell, Uterine epuhehal ce. up « um« ^ 
hK (basal, rc P !aced with 400 ,1 of medium c— ^°^SF tomcnl „ 24 
coU „rc medium, and supernatant, were con.* 12 „ (bM » 
h supemaianis were normalised to the OM-Cbr- 
supernatanis. 

, HmM crW Human cetvica, ' 

m „dmcatron of the ,ech„i q ue described by hTs~ y for non- 

^ieswereobumed^— enopausa,, but no 
malignant gynaeco og.ca, „ ame of sutB cry. T*e 

distinction was made regardmg sutge o menstr y ^ ^ 

5 cervical biopsies were placed .n tee-cold HBSS for ™*P° 
twic* in andbiotic containing medium, and incubated 

■ ■ ., 1 1 rfisoase (Boehringer Mannheim). Large sheets of keraunocy 



TCT/AU98/00149 

\VO 98/39021 



19 

incubation at room temperature. Disaggregauon *» ** f^^X. and 
incubation in DMEM / 0.25% trypsin / 0.05 % collagenase for 30 ™ ^ 
repeated aspiration using a need.e and syringe. KeraUnocyt* were 
PCS. at a density of 1-2 x .0* ceiis , ml. over mono,ayers of murmc .m fibroblasts 

Keratinocyies were .ncubaled for 5 7 days to ECM . FCS Supernatant was 

3T3 feasts, when the media was ^^ ^^J^ 10 n E of 
collected 12 h later (basal) and replaced wUh 500 ul o ECM 

OTFP,. 10% semen or culture medium only (comrol), GM . CSF 
hrs late, The GM-CSF content of 24 h supcrnatants were normahsed 
content of corresponding 12 h (basal) supcrnatants. 

. , rM CSF was assayed using the GM-CSF dependant 
Cytokines and Cywhne Assays. GM-CSF was as. y s cralion was 

CC U line FD5/12. essentially as prevous.y ^^'^^ lasl 24 h of the 
de .rmined by the addition of Mam. Blue (A amar [ q[ ^ ^ 

. . „ h , .. ri „r |3Hl-lhym dine per well Tor the last o n 01 

assay or by pulsing w..h 1 uC, II H] y I m , don „ c<J „ lhM 

The minimal d=tecub.e amount of GM-CSF was I U / d 
producing haif maxima, POS/12 M-ified 
Mv-i-Lu cells as previously descnted 7 )_cxcc . 

by 0,e addition of Alamar Blue lor the 1. 2^ * _ standardisc<1 

amount of TGF-p in thts assay was 5 pg '^<** c0 „ rirmcd by u,e 

against ..combinant cytokines and the ^'Va^ZLo^y was measured 
u « of cvtokinc specific neutralising anubodics. TGF-|M immuno 
Ta specif EUSA ( R*D Systems, according to dtc manufacturers ,nsuu«,o„s. 
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temu „„„,We m ,,o, Uterine tissue ^TZ^Zl^t Z^ 
Scientific, and frozen in isopropano, cooled by b on the day of 

use. Six pm semi-seria, sections were cut from uter eoUcc^d at 4Mb 
estrus or day » of pregnancy, or from mice mjected ^ - mAbs (neat 
ethanol (4 <>C / .0 min). For mAb staining, sccuons — ^ ^ 

slides wen. incubated in diaminobenzidine (S.gma)(5 mg/ml .n 0.05 M Tns 
7 ^Tnlus 0 02* hydrogen peroxide for 10 min a. room temperature. Ate 
co— ng in haeltoxyun the sections were analysed using a vtdeo tmage 
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15 



analysis pactage (Video aiding .maging Adelaide) 

J, in do endometrial stroma was expressed as a percentage of .Ota. cell sum. g 

czszzz ***** — ;• %-raTr 0 rr: 

or freshly isolated CBA sperm (5 x .0* ^££^St»*^ 

50 pJ of sperm antigen suspension was added to polystyrene »6 

EUSA plates (Maxisorb™. Nunc), and ^^^ Z^Z diluted 

Mocked with PBS / 3% DSA for 1 h. and stored a, -20 , c ^untd u^Sen. 

1-4 in PBS then serially diluted 1.2 to a f.nal dtluuon of 1.128. before m 

i: lid sperm ana E en r d ^jT^^^l 
rabbit a mouse antibody (Mouse Type. , BioRad, l nrj. 101 ' 

. u tiv- lomnin PBS/ 1%BSA: 1 hr) and 

o f ^m dt^dtne ( ™B. Sigma; 20 - following acidincation . r ■ 
^ with 1 M H 2 SO, Quantiftcation of each immunoglobuhn tsotype .gG,. 
e G !b > was performed in duplicate, and all incubations were a, room .mperaturc. T^e 
loody d« of each serum was determined by plotting Ajso agatnst utratton. 

alay (69, was employed to measure the DTO tesponse against sperm anugen, Balb/c 
Hmice were pruned on two occasions separated by one 

.notation with sp^rm antigens in the presence or absence ™ >nd ' 
, latc, footpad thicks was mc^ using Into the hind 

t-^KM^^^^X^/^-HBK). Andgen-speeif, 



with HBSS. 



30 



35 



„• I ^„kocvte Dopulations were obtained from human 
H*~ to***. JZ^XSL. centrifugauon. according to the 

^P^ b, ^" S '" S R F ' CO "-^. UL p^hloodmononuclear cells (PBMC: 
medtod desertbed by Boyum (68). Penpheta. ^ ^ 

lymphocytes and monocytes) were suspended in HBSS containing 
5 Tl0'ceUs/ml. ntechemotaxis assay was a modification of a Boyden chamber 
5 x cells m . keraU nocyle culture supernatant* (drifted 
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v i.i^f^TthP bottom half of chambers and 

W w«e separated from PBMC b Following 45-60 mins incubation at 
Y polycarbonate *^ hroue „ I g M m sparse-poi* filler were 

/ 3 7oC. during wh '^^^ n C ; e ™ m J. cclls were fixed by addition of 1 

:1ZZ*™ eel— <* s,., of tiiplica. measurements we. made for 
easiest sample. 

10 EXAMPLE 1. _„ 

in inirp and huniatis 

Seminal TCFfi initiates the post matins inflammatory response 

The cyokinc GM-CSF. produced by the u.nnc epithelium following contact with 



15 



^"rall Vadn/and for increasing d,e .Ugen presenting capacity of 



these cells. 



Seminal vesicle fluid «, fractional by to «~ ™£ .* 
0 idendfy GM-CSF-sumu,aling acuvUy. Two fracuonsw* «^ 

weigh, (650 kDA) P ro,cinacous «, ■ £ ™ ^ _ • 

neurogenous moiety elu,ing between 1 50-440 kDa sUmublin| . aclivily was 

identtfied a S TGF Pl . on the basis of findings that „ s 0M-«F*» £ y 

!5 same fraction, and una, antt-TGFP, y of mc 0M . 

stimulating activity of this fracuon (Ftgures I - -Th ™ * 
rSF stimulating activity in seminal vesicle fluid (150-440 kDa) is consisu. 
CSh stimulating acu j -mrikDa which compnscs of the 

ofthelalentformofTGF-P,.acomplexof230-290kDawn,c 

matuie TGF-B dime, (25 kDa, non-cova.endy associaKd wtth a 75-80 kDa latency 

30 associated protein and a 130-190 kDa binding protein (23). 

-me TGF-pt content of murine seminal vesicle secretion, like that of human seminal 
T Tnll was found to be exuaordinarily high and second only to dia, repoited for 
plasma (22), was louna iu us ^ excretions were identified 

piatefe, distillate (23). Furthermore the semura vesid ^ ^ proslale and 
35 as conuibuung in excess of 90% of total ^^ZT^t The addition of 
coaguladng gland secretions containing only small amounts of TGrpi- 
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rTGFPi ,o uterine cpi.he.ia! cells in cuiture and in vivo was continued .o increase 
uterine epithelial OM-CSF ompu. in a dose responsive manner (F.gure 3). 

The adminis.ra.io„ of rTGFpM Co .he uterine lumen of oest™s mice was observed >o no, 
5 « y tease urerine OM-CSF produciion. bur aiso iniriare an influx and acuvauon. 
Malatory cells similar ,0 Ura, seen following mating (Table 1 and F.gure 6) Tlus 
resuTf^eTsuppons the proposal ft. TGF0 can fully replica, the pos.-maung 
mflammamry response induced in u.e na.ural si.uauon by seminal plasma. 



10 



15 



,„ v.uo expert with Human cervical ^^^^To" 
reproducive ..act tissues in women (Figure 7). Furthermore. 

for .seminal TGFp in .he pos.-maung inflamma.ory cascade ,n women (63). 

Tab,e ..The effec, of in.ra-u.ennc injecUon wi.h TGF-fJl on endome.nal ieukocy.e 



parameters. 



RB6-8C5 peroxidase 



20 




vehicle 5 
rhTGr-(l[ 4 
mated 4 



20(8-23) u 1H5-15)" -»(4-7V 
15(8-I9) il 15(12-25r vi/-*w a,w "' b 

»<iy*f> »»W aciMrf "<'^'" b ' 5M '» ,a 15, "-" J, ii 

W 3.«.W 32W ' 3 " 0 - 20 ' 



25 



30 



35 



Tissues were collected 16 h after natural mating with mtact males, o. after 
Tissues were coiiec Qf Qnly lQ ^ 

administration of 20 ng rhTGF-Pl in 50 \M ^ 

r . e min» The reactivity of endomeuial tissue with mAus 
uterine luminal cavity of estrous mice. 1 he reacuvuy u 
specific for all leultocy.es <anti-LCA>. macrophages (F4/80 and anu-Mac-U 
neutrophils (anU-Mac-1 and RB6-8C5). and acuvated macrophages / « 1 
(la , was determined by immunohistochemistry and video .mage ana ys* E« op Ms 
were detected by staining for endogenous peroxidase acdvuy (perox.dase). «^"« 

in each experimental group = n. Data were compared by Kruskui-Wnlhs one way 
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ANOVA an. Mann Whiurey Rank Sum «L Dau «. labeled wUh differed lower case 
fe^ul co,.™ denofc suusucai si 8 „mcance bc.wcen groups «p < 



0.01). 



10 



15 



20 



EXAMPLE 2. „r„„,,nnr*> nnd the maternal 

Seminal reside fluid modulates ~*n* reproduce l**>™— 
immune response to paternal antigens. 

M— „ response, and factors ,n sem.na. piasm ^ 

iraponam ro,c in induc,n e of ws ^ 

in pi be due >o d» immune deviaung effccrs of th.s flu.d. 

Balb/c Fl females were maied with CB A males irom 

• „ „ir«:v cmdO No imp aniation sites were prcsem u> 

heen sureically removed (bv- stuasj. m> w , f 

been surgic y inferiility was not due to a lack oi 

on day 17 of pregnancy (n-12 females). 1 f , resorpU on. 

fertilisation, but rather was associated with »«^^^ C ^ m brvos due to 
TO, may reflect insufficient maternal tolerance of the sem.-allogeneic . 
the lack or exposure to seminal reside TGF0 at mating. 

Table II Effect of seminal plasma on embryonic development of mice. 



Intact 



A 8/8(100%) 8/8(100%) 

Number of females with embryos on day 3 (%) ^ ^ ^ 9.0+2.0 

. embryos « day 3 (mean ± SD) 10/10 (100%) 0/12(0%) 



Number of females with implantation sites on day 17 (%) 
# implants <s > Hny 17 (mean±SD) 



10/10(100%) 
7.5+1.8 Q_ 



30 



17 to determine number of implantation sues. 
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To investigate the importance of semen. panicu.aHyscm.na. v«s.c,c. • ^ 
induction of Ttal immune response to paternal MHC anugens, Balb/k H-2 ) female 
TZc mated with intact Balb* or congenic Balb/c (H-2', s.ud males, or Bal /c 
^s. To achieve psucdopregnancy. the uteri of Bam* fences ^ 
oviductal junction 2 weeks prior to mating. Immune responses 10 MHC class 1 
H-2<) anugen was assessed by measuring ,h= grow* of tumor ceHs tnjecKd on day 4 
"p jgnancy or prepregnancy. TumorcCs were rejected in 
Jtedwith Ba.bttma.es. but gtew in pregnane or psuedopregnani Balb^ fem^ 
m ated with Ba.b/c males. In contrast, tumors did no, usual.y grow ,n BaHA m.cc 
mated with SV- Ba.b/c males. These data demonstrate that exposure to semen ,s 
„ .o induce specifc to.erancc to paternal MHC Cass . an.tgens. even m *e 
absence of an ensuing pregnancy, and show ma, U„ to.erancc is dependan, on factors 
derived from the seminal vesicle (Table III). 
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Table HI. Effect of pregnancy and psuedopregnancy on rejection of Balb/c JR-5 
Fibrosarcoma cells in Balb/k mice. 



Female 



Male 



status at JR-5 injection 



tumor growth 
at day 17 (%) 



median 
tumor size# 



Balb/c 
Balb/c 

Balb/k 
Balb/k 
Balb/k 
Balb/k 

Balb/k (ut lig) 

Balb/k 
Balb/k 

Balb/k (ut lig) 



Balb/c 



Balb/c 
Balb/c (vas) 
Balb/c (SV-) 
Balb/c 

Balb/k 

C57Blk x CBA 
C57Blk xCBA 



virgin 

d4 pregnant 

virgin 

d4 pregnant 

64 psuedopregnaiu 

d4 pregnani 

d4 psuedopregnant 

d4 pregnant 
d4 pregnant 
d4 psuedopregnant 



11 / 11 (100) 
5/5(100) 

0/ 10(0) 
13 / 14 (93) 
5/7(71) 
4/11 (36) 
9 /9 (100) 

5/ 15 (33) 
4 / 8 (50) 
4 / 8 (50) 



++++ 

4-++ + 



+ + + 
+ + + 
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Balb/c (H-2d) or Balb/k (H-2k) female mice were mated with Balb/c or C57B1R x CBA 
Fl (H-2b/k) studs. In some groups the uteri of Balb/k females were lifted at the 
oviductal junction 2 weeks prior to mating (ut lig). Other groups of intact Balb/k mice 
were mated with vasectomiscd Balb/c males (vas) or Balb/c males from which the 
seminal vesicles wen: removed at least 2 weeks prior to mating (SV-). The day of 
finding a vaginal plug was designated day 1 of pregnancy or psucdonregnancy. BaJb/c 
tumor cells (JR-5 fibrosarcoma cells, 10 5 ) were injected s.c. on day 4. and tumor 
growth (diameter, in two dimensions) was measured on day 17 of pregnancy or 
psuedoprcgnancy (++++ = > 8 mm; +++ = > 5 mm; + = 1-3 mm). 



EXAMPLE 3. 

Seminal TGFfi is an immune deviating agent. 
35 To assess the effect of TGF0 on induction of Thl and Tn2 immune responses against 
CBA sperm antigens, Balb/c Fl female mice were immunised by intra-uterine infusion 
with CBA sperm, in the presence or absence of rTGFfJ, on two occasions separated by 
4 weeks. Development of Thl anti-sperm immunity was assessed two weeks later by 
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• „ ,h P DTH resoonse to a subcutaneous sperm antigen challenge, and by 
" E ImToZ oTanU-spen, rsacdvc immunoglobulin of the ,gG» subdas, 

ISTa long DTH response and a modera.e Ig G2b anubody response, >»» 

of TGFB in ihc immunising inoculum. 

u rr.M „r TGFB on me inducuon of 'tolerance' lo paternal 
,„ another expenment. Ore effect of TGFB the ^ 
MHC anugens associated with sperm was tnvesugaled. Balb/k (H m .e 
Ire gTvcn in.ra-u.rine infustons of sperm from Balb/c (H-2d) males together ■* h 
^ -re not able to .Jeer paternal MHC antigen-bearing tumour cel. d 
davs later whereas tumours were rejected in nai ve mice or m.ce g.ven sperm a one 
a eTv, Tumour rejection was also compromised in mice that adm.nts.red TGF0 
^ut sperm anligen. although tumours in thts ireaimen, group were not as large as 
those which grew in mice .hat received both an.tgen and TGFB. 

eivcnaloneclicitsThl immunity as opposed to tolerance. TGFpyven.nl 
of antigen may confer a state of partial, non-anugen specific tolerance. 
Table IV, The effec. of inua-uterine immunisation wi.h Balh/c sperm and TGFB on 
rejecdon of Balb/c JR-5 fibrosarcoma cells in virgin Balb/k mw. 



30 Treatment 



tumor growth 
at day 17<%) 



median 
tumor size** 



35 



5 x 10 6 Balb/c sperm 
10 ng TGFP 

5 x 10 6 Balb/c sperm + 10 ng TGFP 
Control (PBS) 



3 / 8 (38) 
5/7(71) 
6/9(67) 
0/6(0) 



+ 

+++ 
++++ 
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Balb/k female mice were uterine ligated. and after .wo weeks rest were synchrony 
■ZLs by adminisuation of GnRH agonist. At 0900 h 
estrous mice were anaesthetised and given intra-utenne mjecuons of S * 0 M* 
^land/or 10 ng TGFfJ in 100 ul of PBS (50 ul administered per horn). Balb/c 
ulr et (JR-5 fibrosarcoma cells, .0=, were injected s.c. 72 h after surgery^d 
lor growth (diameter, in two dimensions) was measured ,3 days later - > 8 

mm; +++ = > 5 mm; + = 1 -3 mm). 



Tta experiments described above show that seminal vesicle secretions can elicit Th . 
^ „ Iponstveness whtch manifest as -tolerance' in the ma.rnal immune response 

„ £ific for scmina! antigens, including but not likely to be 

antigens, deposited in the female reproductive uac. a. maung. The data suggest . ha 
"Xshed reproductive outcome ensues when a pregnancy has been tntuated ■„ ** 
a ™L of exposure ,„ seminal pi-, perhaps because of inadequate tnducuon of 
TZ< 'tolerance' to conceptus antigens. An experiment was therefore performed to 

20 : ,Te ypouresis that a prior state of TGF P -mediated -tolerance to anugen m 

paternal Imen can benefit reproductive performance. This expenment consisted of 

without rTGFP,. two weeks before maung w,th tntacl CBA male stuos. 
rrsperm plus TGF P , resulted in an increase in mean feu., and ^ ^ 
25 (Table V). despite a small decl.ne in litter si<c which > ^ f maU, 
immunised with sperm regardless of the presence of TGFP. Thts mucasc 
apparent after adjustment for different fctal numbers per uterine horn, thereby 
discounUng an effect of litter size (Figure 9). 

30 induction of Thl hypo-responsiveness against paternal anugens l-l-J^ 
resuU in an improved pregnancy outcome in women P--*^™ ' TO ™' 
miscarriage (102). WhUe no data exist on the abl.ty of paternal anugen / TOFp 
rlunisauon to initia* Thl hypo-tesponsiveness against paternal = » 
deviate previously existing Thl immune responses ,n women nor on the jtbdu n , 

35 TCFB to improve reproductive outcome, this is like.y to be the ease. The 

of senTn exposure on IVF ueatment outcome. This trial has confirmed that women 
pTdTrmen (containing paternal ana gCT and natural TGFP) around the ume of 
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U,awed embryo transfer have a reduced risk of early embryonic loss compared to .hose 
toTbstain CTabte V!). This implement in reproductive outcome » ^Ukely to 
^ed by maternal immune tolerance toward, paKma, antigens tn.uated b, TGF P 
and seminal antigens at the time of intercourse. 

Table V. Effect of prior immunisation with sperm and TGFP on reproductive outcome 

in mice 



20 



Control 



sperm 



TGFp, 



sperm 



number 

liner size (total) 
litter size (viable) 
8 resorptions 
fetal weight (mg) 
placental weight (mg) 
fetoplacental weight ratio 



139 

a 

11.4 ± 1.0 

a 

11.25 ± 1.3 

a 

0.167+0.58 

a 

645.2 + 61.2 
a 

97.7 + 12.1 
a 

6.69 ± 0.9 



144 

b 

10.4 + 1.2 

b 

10.1 + 1.5 

a 

0.21 ±0.58 
677.6 + 56.6 



105.2 + 



6.5 + 0.8 



12.4 
ab 



103 

b 

10.3 ±0.9 

b 

10. 1 ±0.9 

a 

0.20 + 0.42 

646.1 ±49.9 
b 

101.8 +9.8 
b 

6.36 + 0.8 



presence or absence of 10ng rTGF P „ and were mated naturally w u "^ 
weeks later Females were sacrificed on day .7 of pregnancy and the number ol toul. 
Tbte nd resorbinn incantation sites, as well as fetal and p.accnur, wetgh, o, v,ab,c 
, S n entuscs were declined. Values are mcan ± SD. Comparisons between group 

were bTlska, Wallis one-way ANOVA followed by Mann Whitney rank sum test tP 
< 0.05). 
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Table VI. Effect of semen exposure 
early pregnancy outcome. 
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around die time of thawed embryo transfer on 



Intercourse 



abstain 



significance 



transfer cycles 

embryos transferred 

implantations (%) 

viable conceptus at 6 weeks (%) 

transfer cycles with biochemical pregnancy 

hiochemical pregnancy loss 

clinical miscarriage 

total pregnancy wastage 



59 


56 


NS 


106 


107 


NS 


11/106 (10.3) 


11/107 (10.2) 


NS 


10/106 (9.4) 


7/107 (6.5) 


NS 


9/59* (15.3) 


7/56(12.5) 


NS 


0(0) 


2/11 (8.2) 


NS 


1/11 (9) 


2/11 (18.2) 


NS 


1/11(9) 


4/11 (36.4) 


0.043 



Pregnancy outcome following thawed embryo transfer. Pauent characters wereno 

"one serum P HCG exceedmg 25 IU and a clinical pregnancy as a — - 
pole seen at ultrasound at 6 weeks gestauo. Statical analysts was performed usm t 
,he Chi square calculation. NS = not significant. * = one twin pregnancy. 
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